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The Mathema

We frequently encounter the proposition that
God _runs the universe with love. This may
sound good to many of us; but, in scientific

erms, to suggest thayf love)is the logical foun-
j dation of Reality would seem a bit much. In

ct, love has no basis in scientific theory of any
sort. Currently, love is not even the backbone of
any major school of philosophy. Even in the

quently sit “second pew?, behind issues suchas
“economic and social justice” or other concerns
of doctrine and theology, much of which seem

set by its founder.
The small hold that love does have seems to
_be bound up in our innermost subjective expe-
riences; these with our intimate few family and
friends, and gur personal relationship with,
divinit%, whatever it may be. But in the wider
scope of things, love seems to be without much
foundation. One modern psychologist sug-
gests that “love may be like a crutch, impeding
the development of the new social forms so
important for the development of a better and
more satisfying human condition....”
(SOL,p51) To such thinkers “love” is simply a
superfluous hangover of our family and tribal
evolutionary development—an emotion that
must gradually diminish in importance as
greater social organizations unfold. Doctors
now recommend, for example, that working
parents get their children into day-care before
extensive bonding of love takes place—it -
makes “separation” less stressful. This does not
suggest that parents are cold-hearted; but only
dealing with the practicalities of modern lifein
a professional and scientific manner. Even in
these more intimate matters,we tend to follow
the lead of scientific thinking much more than
we usually realize. And although we all wel-
come the experience of love, the cold factis tha
scie
foundation ig our civilizatjon. As one thinker
xpresses it: “it would be a mad romantic {t0
propose that] love can be the energy of the
» social order”—the large scales of social, busi-
ness, economic, and political organization.
(ANAJ,p39) As another summarizes the case:
“the value of love has yet to be demonstrated.”
(SOL,p27) And without a foundation of scien-
tific usefulness, love is, as Jesus seeins to have
expressed it, “the stone the builders have
rejected.”

Science is the search for logical foundations,

the search for consistent or unchanging prin-

ics of Love

religion of 1ove, Christianity, love seems to fre- 4 love

tar removed from the smele example of love, ‘

speak, that underlie our life experiences.
Science is, as Einstein defined it, “methcdical
thinking, directed toward finding regulative
connections between our sensual experi.nce.”
(I&0O,p50) And love seems to be a_“sensual”
experience, so to speak, something we actually
can discern by our senses. So it would seem that
jentificall
can find in it any such “regulative connec-
tions,” consistent causes, or “logical founda-

tions.” The key tosucha %ww
would beto finda way o Wa&m
actually experience it rather than trying to
Bﬁ#ﬁBEWOm killing it, and dis-
secting it. Perhaps it could be observed in
“everyday life” where it seems to occur; and

perhaps this would meet scientific standards,
for, as Einstein observed: “The whole of science

is nothing more than a refinement of everyday

thinking,” (1&0,p290)
or several years now [ have been involved
insuch

like to share some of the ixnamgs with you.

The first thing an observer notices about love,

in everyday life,is that it is something that

seems to occur between an individual and

another person or object. And, that it can only
be obsmd@__ﬂ%@aks place between
the two. [am not saying that love consists only
in action, but that love mazgfests only in action)
This is akin to saying “Love without works is
.- dead,” which, of course, is nothing new. But
what is somewhat “new” is thaf(the actionsgf
love can be classified into & limited numbero
istinctly separate categories; there are only so
many ways to love someone or something.
This means that,regardless of what goes on
mentally or emotionally, and there is a lot of
mental and emotional processing involved in
love; the actions of lovejoceur in certain clearly
definable and consistent! patterns;, patterns
which | term Love’s action elements. These action
elements form the major expressive component
of Love termed, Sarejand behind Care with its
action elements there are many other mental
components and elements crucial to Love:
‘with its elements such as recognition
and admiration; Knowledge with its elements

such as patience, humility and forgivenegs; and
Resgggg;blht%//wuh its elements such as trug
and loyally But regardless of all of the mental

elements vital to love, it all gets down to action.

observe the experience of love in a scientific
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Acmns are the only things by which we can -

ciples, the search for “foundation stones,” so to

to see if we «E

a “scientific” study of love, and [ would &~
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So our first lesson in the mathematics of Love
begins with: “How do I love you? let me count
the ways.” And if we do count the ways, we

3 L 21E Wa
ok find (so far) that there are onlten waysywe can
L ardless of how much we may
love someone—eleven ways if we include a
zero-action element. Keep in mind that these
elements can be combined or mixed in any

particular instance of love.
o avine i

| -
4

“First) we can express love i -
%@ this is called Attegtiveness.
T , We can express lo
another. And here listening is defined as con-
scious assimilation of all sensory data by ears,

eyes, touch, smell, or whatever. Students of -, Jesus suggests,

Jesus will recognize that he alwayGszed¥irst

W “What is it that you seek?”;
“What is it that I should do unto you?”

3- Third, we can express love by ZMHnE
another—something as simple as “Than
you.

4~ Fourth, we can express love
another. Encouraging means to “spur on” or to
”insgxre” as when we send someonea card. Or ;
it may takeon the form of W"
Jesus’ “1 will be with you always” is a form of
encouraging, as is his suggestion isit the
sick, the widowed, the orphaned, and the
prisoner.

- Fifth, we can express love by Praising
another—by expressions intended to com-
mend or At its highest intensities,
praising becomes glorification or worship.
Sixth, we can express love by

another. Comforting traditionally means “con-
solation” to someone in distress; but here com-
forting is used in its more expanded meaning,
thatof “providing orincreasing( Hor
v direct physiological con-
tact, that is, by direct touch or by tool. This is
morealong the lines of the use of the term when
we refer to a comfortable chair. Most touch
associated with love falls in this element, in-
cluding that of a sexual nature, or even that of
the casual handshake. Onealso may “comfort”
inanimate objects, as a sculptor may with clay,

or as a musician may do with aninstrument, Or N

as any workman doing any task may do when-

ever a tool or a product is touched.

Seventh, we can express love b x“
another. Assisting is dire expenditure
made in alignment with another’s egEoE: SUch
as “lending the helping hand” to help someone

change a tire.

Eighth, we can express love by Sharing wi
another. Sharing is a temporary or permanent
tra f direct or invested energy to another,

Yy -

-

I intent-to-please. Jpo

but with some reciprocal arrangement usually
implied. When you share your lawnmower
with your neighbor, you expect to get it back.
When you share your ice-cream cone,you ex-
pect the sharee might do the same with his or
her ice-cream cone next time, and so on. Lend-
ing is a form of sharing, even when, as Jesus
suggests, you sometimeslgg exzectin‘ -
,iﬁgjn return. But even if you do not expect a
return, sharing always allows for a reciprocal.

4-Ninth, we can express love ontributin
sopething to another. Contributing is a_per-

manegt transfer of direct or inves e
it no reciprocityyntended. In fact, the ulti-
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“The key to such a
scientific study of
love would be to find
a way of observing
love as we actually
experience it rather
than trying to bring
it into the laboratory,
killing it, and
dissecting it.”

mate contributing is performed(in_secret)as N
N

maggg %Egg ﬁﬁii} hle.
We also, of course, contribute many things to

those who know where they are coming from,

especially to children, yith o direct, immedi-

ate m’ Brocitx igtendg.

{2 -~Tenth, we can express love by Lrofecting

another, Protecting is the direction of action or

: . , “
energy so as to oppose potential or immediate #

2

threats. There are both “passive” and “active”
modes of protecting; but we should keep in
mind that the same individual who suggests
that one “turn the other cheek” was speaking
of a “smite from one’s neighbor,” not a battle ax
swung at one’s head; and that the same Jesus
appears to have warned us to always be ready

“I am not saying that
love consists only in
action, but that love )

manifests onlz m
)

action.”
e

to “sell our garment and buy a sword.” Protect- ee———

ing is a crucial action element of love, even if
not always recognized as such.
!\ —Finally, we can express love toward another

by simply n i m, by “let-
tin " sometimes.

So these are the ten action elements of love:
Attentiveness, Listening, Thanking, Encourag-
ing, Praising, Comforting, Assisting, Sharing,
Contributing, and Protecting. Usually, several
of these elements are involved in any particular
“event” of love, and occasionally one delib-
erately “leaves someone alone” or opts for
love’s zero-action element.

But even the zero-action element of love is
made up of ‘something very vital. And this

"something ‘we can always sense, or discern,

yhen love j n;xgzt; it is what I term(the
might wish to term it
goodwill, but it is actually not a general notion
as goodwill is usually considered. The jntent-
tg-please is a very specific assertion toward
another person or object. When incorporated
into action, it occurs right at the “impulse tg
action” and becomes a recognizable part of it.
T becomes embodied within the action itself.

Without the jyigatelo-please, love simply does

“So our first lesson
in the mathematics of
Love begins with:
‘How do I love you?
let me count the

r

ways.

not seem to occur. But with the integg-gg-glaasg,

@ : To Please = To Satisry Needs
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“Jesus describes it
perfectly with his
statement: ‘Ido \E
_ lways,thos??ﬁm

that please the
Father. The intent-to-
please becomes love's
common element.”

“...the observed
presence of the action
elements...occurring
from one person
toward another
means only one
thing. It means
love—so long as the
intent-to-please is
there also.”

any of the preceding action elements, even the
zero-action element, fall within love’s domain.
Jesus describes it perfectly with his statement:
“I do always those things thakplease the Father.”
The intent-tg-please becomes love's common

there are other “mental” components and ele-
ments of love which are necessary; but if
science is to deal with love, it must deal
primarily with gbsgrvables, the simplest of
wh'x:h have just been summarized as Jove's
action elements.

glement. It must be there every time, allthetime,
whether direct action is taken or not.

I stress that the pleasing aspect of the intent-
to-please should not be confused with simple
pleasure, any more than a parent pleases the
child by offering the pleasure of perpetual ice-
cream cones. In mathematical language, the
intent-to-please is of a higher order integration
than pleasureor pain; that s, it includes a much

ter spectrum of (information.) Even that
which is painful, like a good athlétic workout,
can be pleasing. And that which is pleasurable
can be far from pleasing—especially in
retrospect.

Now this may all seem quite simple, and it
is, but let us look at what has been accom-
plished. From all of the reported experiences
related to love, out of all of the “billions and
billions” of actions that humans use to express
love toward one another, or toward anvthing,
we have reduced love's possible expressions to
just_ten—or eleven—simple categories. In so
doing, we have achieved what science first at-
tempts to achieve when it focuses on any
phenomenon. We have recognized some under-
lying consistencies in love's everyday experience.
And this is far from trivial, for what we now
have is a format of ten action elements, and a
zero-action or common element, which define
love’s expression whenever and however it
may occur—whether the individuals and/or
objects involved are young orold, of the present
era or of the ancient past; regardless of
geographic location; and regardless of the lan-
guage, or educational or cultural context. In
any situation, the general association of these
ten action elements, with -necessa

se, can be

These gbservable agtion.clemants of loye,
and the discernible [qterit-to-please, can now be
looked at from a m%?g?cfa%)r‘mathemancal
perspective. The mathematical perspective is
not so much concerned with numbers, as it is
concerned with the search for “relationships of
relationships,” as one famous mathematician
(Von Neumann) explains it. .

Each action element of love constitutes a real

ssion, a real ” ’ that
has a certain sense, a certain direction toward
someone or something, and an amount orznag- J
nitude of energy. In mathematical terms, such
aﬁf‘ﬂ? rgy event” is termed a vector. A whole
event of love may embody many such vectors,
but let us keep it simple here.

Let us first take a closer look at a vector, an
“energy event” embodying sense, direction, and
magnitude, and see just how accurately this
mathematical language fits the action elements
of love.

The Sense of a vector means just what it says:
you can “sense” when someone’s action is Lis-
tening, or when someone’s action is Thanking,
or Sharing,gr Protecting, and so on. Similarly,
you can csensgs whether, within the very core
of the action impulse, there is an 2i

se.” [t is vital to keep in mind that any vector

that may constitute love,can have a “sense” which
is clearly not of love. There can be a loving thank-
you, and a very spiteful thank-you; there
be Sharing out of love,or Sharing out of feaf;
Assisting out of love or Assisting out of fear or «=—
coercion, and so on-—the same general profile
of an energy event, but with entirely different
“sense.”

The Direction of a vector also means just what

common eleme t;w
recogmza as love, or as what | call the system
e

“TY0E, Some of these elements may take on
literally billions of differing expressions and
many quite different forms. Some may be
couched in even ignorant action—such as early
physicians attempted the comforting of
patients by bleeding them. But nevertheless,

 the observed presence of the action elements of
. Attentiveness, Listening, Thanking, Encourag-
: ‘ M E—— w

raisin

Comforting, Assisting, g

E ontributing, and Protecting occurring from

one person toward anot er, means only one

it says: you can direct the energy of any action
element at yourself, for example, or toward
another person or object.

And the Magnitude of a vector also means just
what it says; but itis a relative energy amount, not
one we can measure precisely in absolute
terms. Jesus makes this clear when he observed
of the widow’s last mite going into thedonation
box, “She has given more than all the rest.” The
greatest relative magnitude of a vector of love
is also described by Jesus: “to lay down one’s —=—
life for a friend.” There is no more energy that
one can give; and also note that the direction is —e—

thing. It means love—so long as the intent-to-

totally aimed at another. Jesus thus defines the

LElease is there also. As already mentioned,

precise maximum magnitude for a vector of



love’s action. Whether such a maximum vector
might be one of Assisting, or Protecting, or
some combination involving love’s other vec-
tors, we would usually term this high mag-
nitude of love one of Devotion. Right beneath

——————

it would be the lower magnitude of Nurturing;

then below that would be_the magnitude of
below thatnd final-
)

ly, the least magnitude of love’s vectors, that of

> Lyrtesy. [ will not elaborate on these various
magnitudes, but this simply shows how all of
the language fits, and stresses that love’s action

elements can be observed across a wide range

of magnitudes,appropriate to various situa-
tions. A simple, courteous thank-you is an ap-
propriate magnitude of love in some instances,
just like g devoted sacrifigce of self may be an
appropriate magnitude in another instance.
And, by the way, if vectors and love seem a
strange mix of language, keep in mind that it
was Jesus who first used the concept that any
mathematician will instantly recognize as the
language of vectors: “Giveand it shall be given

MAY 13-15, 1988 NASHVILLE, TENNESSEE

Quantum Theory, and it is an error to suggest
thathe rejected it. Hedid have “problems” with
it, so to speak. And his fundamental argument
with Quantum Theory was that its probabilistic
nature, its foundation of “chance,” could not be
the ultimate logical foundation of Reality. Thus
his famous statement: “God does not play dice
with the Universe.”) ~

instein’s kind of thinking is so profcund
that, as one fellow scientist observed as early as
1936, “In him philosophy, logic, theology,
physics, and mathematics become reunited.”
(IQOM,p33) Einstein held that consistent prin-
ciples that do not change, must-underlie the
Whole of Realityyand must be objectively
@Eﬁ;‘ﬁpreerably in the language of
mathematics.

By finding that |Qyg manifests in terms of 3
consistent, obiectively descnibable set of action
elements that can further be defined as vectors;

we have taken the first step in finding some-

4

“...1f vectors and
love seem a strange
mux of language, keep
in mind that it was
Jesus who first used
the concept that any
mathematician will
instantly recognize
as the language of
vectors....”

thing about love that “does notseem to change” -

even as we change our perspective. We have

/\ back to you”; “For with the measure you mete
it shall be measured back to you again.” Jesus
is speaking about the general sense, direction, and
magnitude of Jove’s “energy events.”

When we mention science or mathematics,
however, wedo not normally think of Jesus, but
of someone like Albert Einstein—probably the
greatest scientist of our times. Einstein set in
place an entirely new framework by which
observation of the universe—and everything
within it—can be conducted. We usually term
this framework Relativity Theory. Unfortu-
nately, his framework has been somewhat
misunderstood by most of us. His essential
principle of Relativity is not even close to what
“cultural or moral relativism” has come to
mean—the justification of various opinions
and diverse perspectives. Einstein used the

term relativity to mean “Seek and you will
=» find”; he did not mean “Just look and you will
see.” For Einstein, relativity described the

taken a small step along Einstein’s route.
Thanking will always appear locally as some-
thing unique, but any observer should have
little trouble defining it as a Thanking vector
regardless of the perspective of culture, time, or
situation With its | . no one
could misinterpret a_thank-you of love for a
vicious thank-you whose intent was to harm.
So a Thanking vector, just like a Praising vector,
a Comforting vector, an Assisting vector, or a
Sharing vector, has its unique consistent lan-
guage of sense, direction, and magnitude
regardless of the perspective of the observer or
the particular context of the event. This unique,
consistent, underlying language of vectors is
themostyniversal ofall language, that of math-
ematics—the ultimate language of science.
Anything that demonstrates consistency or
wgggi_ngn_atur?irrespective of the view-
int, is said, in mathematical terms, to possess

symmetry.JThe great breakthrough of Einstein

search for, and validation of, the invariants, the
constants, the things that do not change, the
things that are “absolute and reliable despite the
apparent confusions, illusions and contradic-
tions” that occur with changes in, or diversity
of, perspective. (EU,p2) His was the search for
the basic principles whose objectivity can be
demonstrated , regardless of the perspective or
viewpoint of the observer.

(It should be stressed that Quantum Theory
is sometimes cited as a rebuttal of Einstein’s
basic framework of Relativity. This is not so.
Although the two theories do not merge per-
fectly, the fact is that Einstein helped found

was, for instance, to realize that the laws of
nature—specifically the laws of physics—had
to be smmetrical for the known universe; the

/
had to be experienced everywhere the same, &

unchanging and equally applicable. Sinc

Einstein’s demonstration of symmetry at the
foundation of physics, modern physicists have
found over and over again that sxmmet?
holds the keys to the laws and operation of the
universe. Modern physics has become essen-
tially a search for ever greater symmetry
ultimately expected to be found in -
damental principle—much as Elnstein

predicted—a principle that is unchanging,

“By finding that love
manifests in terms of
a consistent, objec-
tively describable set
of action elements
that can further be
defined as vectors,
we have taken the

_first step in finding
'~ something about love

that ‘does not seem
to change’ even as
we change our
perspective.”
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“...this would mean
that love is not simp-
ly some subjective
experience but is
something that is
profoundly, objec-
tively real.”

“What all this means
is that love seems to
satisfy the mathe-
matical or logical
conditions of Group
Theory...."

48

invariant, constant, under all circumstances
regardless of the perspective of the observer.
Einstein held that such a principle would
extend far beyond the realm of “physics”ato
include life, intelligence, and even human
personality.

incident with Einstein’s Relativity Theory
and the search for such symmetry, a new
branch of mathematics has evolved and has
proven to be specifically geared for defining the
presence of symmetry in complex phenomena.

i

thank-you note (Thanking) and then havethem
over for dinner (Sharing), is the result different
than if you change the manner of combination
slightly by sending them a gift, and then invit-
ing them over to your home, thanking them,
and having them for dinner? No. There is no
essential difference: the “message” stays the
same as you combine one element with any
combination of two other elements. Love's vec-
tors can be arranged in combinations in any
manner—without changing the love content

This mathematics is called the Theory of
Groups. Sounds simple enough; but as one
great mathematician described it, it is “a super
mathematics in which the operations are as
unknown as the quantities they operate onand
(in which] a super-mathematician does not
know what he is doing when he performs these
operations.” (TTOG,p1559) It's not quite that
bad, and fortunately it can be presented in plain
English. Its essence s that it enables one to take
a collection of vectors that seem to operateasa

itself.
" The third test for a group is to see if the
system of love contains an identical member or
et such that, i it is combined
with Listening, let us say, then the result
remains that of Listening. Or, when combined
with Assisting, the result is still Assisting. The
%A&s&m just such an identical mem- <
r. It also might be considered the zero-action
(zero magnitude) vector and its embodiment
does not change the essence of an action vector.

system, 1153&%’ and test them

for invariance under all possible transforma-

tions, that is, for all possible manifestations, or

conditions, or from all possible perspectives. If

the action elements of love with their common

element can pass this test, if they possess the

“Group property,” then we are no longer talk-

ing about simple consistency of these elements

among various cultures, timespans, and con-

texts; weare reaching far deeper into some type

of fundamental symmetry that emerges from)
the very nature of whatever love is. And this/
that love is not simply some

Jective experience ,but_is_something that is ‘

ow does love perform under this test of
relativity, the test of Group Theory? o
The firsttestof agroup is to seeif itselements,
when combined or mixed, stay within the
group. If we combine, or mix, the vectors of
love, such as Thanking and Listening, for ex-
ample, or if we combine Attentiveness and
Protecting, or Assisting and Contributing, or
any other of these action “vectors,” can we stay
within the domain of love or do we generate
something else, something outside of love? The
answer is that any combination, or mix, of the

It also works either way: you can combine the
intent-to-please with Thanking or combine
Thankinig with the intent-to-please. In the ac-

ual case it makes no difference. However you

add W, like yeast in the bread,
it Z vept "€

e fourth and final test for a group is to see
if there exists a reciprocal for each of the ele-
ments such that, when combined with the ele-
ment itself, the result is the identical member,
or the common element. As t
necessarily includes both a subject and object,

Othis would mean that if you gave someone a

!1

'Obook for Christmas, an act of Contributing, and

Qif they just happened to give you a copy of the
exact same book, a perfect reciprocal, then
while the vectors of Contributing exactly cancel
each other m terms of energy, W

and is experienced in perfect
condition. There is no possible vector of love
that does not have such a possible reciprocal
and from whose combination the intent-to-
please does not survive unscathed.
What all this means is that love seems to °
satisfy the mathematical or logical conditions
of Group Theory, and it therefore must possess

an mnermost S)mmet_j, Pios W

e’

action elements, or vectors, of love,remains
within the group defined as love. This holds for
even its zero-action element which is aiso a
vector; it has love’s sense and direction, but
with zero magnitude.

The second test of a group is a little more
complex: We must see if the rule of combination
of elements is associative. This means: If you
send someone a gift (Contributing) with a

fromall
perspectlves—regardless of place, ime, cul-
ture, language, age of those involved, or con-
text of the immediate situation. And even more
revealing, § changin is its
common element, _{o-pl .Howeve:,J
we transform love into any particular event—
and into any of its manifestations, whether
Listening, Thanking, Sharing, Protecting, or

(O




«ny combination or mix of these or the other of
love’s action elements, M&M
- remains letely invariagt—much as Jesus
- WM “I do always the
things that please....”
But actually, this means much more than
simply finding symmetry, finding something
that does not change regardless of how we look 4

t] information andmlanﬁmminall of its
. . . P . R
at it. WHY is symmetry so important to an ¢} forms ereis nootherknown

Einstein or to any modern mathematician or
physicist? It is not because symmetry always
seems simple, elegant, even beautiful—as well

as unchanging. Science has different interests.
“Science is swayed only by efficient causes,” a
great American philosopher and scientist
Charles S. Peirce has reminded us. Science is
interested in what works, and in what yorks
> ityre: it is called
ficiency. So here we find the reason scientists

pursue symmetry: That which is_inherently

3 smgetn‘ml,iw Symmetry

4 and efficiency are somehow related in the

universe. The sphere, or globe, for example, is_

symmetrical from any perspective, and is per-

fectly invariant in relation to its center. It is also

the most efficient use of energy-matter tg pro-

i imum surface and/or the
maximum volume.

So, by finding an inherent symmetry within
the system gf love and by demonstrating this
symmetry in the mathematical language of
Group Theory, something most significant has
been accomplished: we have crossed over the
line of looking at love as something that is just
simple, elegant, even beautiful. We have
crossed over into the world of science itself; the

= world ofefficiency. As one great mathematician
observed: “...ifand whenever youascertain the
group of all the transformations that leave
invariant some specified object or objects of
thought, you thereby define perfectly some
actual (or potential) branch of science....”
(TGC,p1546) We have just defined such a
group of all possible transformations consist-
ing of the action elements of love with its com-
mon always unchanging element, {e intent-
to- Indeed, we have uncovered the Ne
ot Love, € RN
this change things? I believe it will. If we
were just demonstrating that love looked and
felt nice, that would not do much. But we have
donemorethan that. This “new science” means

that Wis most probably

\ linked to the aé_ﬁs of highg;; glficiency for
ﬁ-needs-m’“m ghuman actiop. The language of
ove, then, is not only that of looking and feeling

nice, it is the language of the “easier yoke and
- the lighter burden”—across the board of pur-

| ]

-erlinkage between efficienc

poseful human activity, precisely as suggested
by Jesus.

Indeed, this should change things, for it con-
stitutes a scientific basis for all the human and
social sciences. The Group of Love's vectors
provides a format which should demogst

profile of any interaction of

strate such symmetry, with its implied effi-
ciency, for the full range of purposeful human
action—across time, place, culture and situa-
tion. I add here that from this work it has been
possible to soundly demonstrate the actual
and love in&g~
measuraole, \need uman activity,
which I &&not go into here in any depth. But |
will say that if you study the Japanese, you will
see the emergent results of love’s symmetry
reflected in raw efficiency of their entire social
order—their psychology, their sociology, their,
business, their economics, their justice, and
even their government. [ do not mean to sug
gest that the Japanese are perfect; but the em
bodiment of love’s elements in their entire
culture—simply loving one another—is such
that it now puts any otheg society on this Flgge;
almost to shame. And with love’s gentle effi-
ciency, they are busily inherfting the Earth—
much as Jesus predicted.

Nevertheless, when all the logic and evi-
dence is weighed, it means that the m 0
love, actually a group in mathematical terms

efinesa uniguelogi Sorallofthe
i i psychology, soci-

, economics, and politics—all of which,
unless they can find a fundamental principle of
symmetry and efficiency of their own, must -
eventually bow to the s ipi t
gfficiency of love, For humans will ultimatel

e the easier way; the most consistent

simplest, anath in everythin:

they do—in all of their “energy events.” And
the logical foundation of moral philosophy
must bow to the same path. So the long-sought-|
for gbjective basis of morality. appears to be
found here also, exactly as suggested by Jesus.
And there is m
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“...we have crossed
over the line of look-
ing at love as some-
thing that is just
simple, elegant, even
beautiful. We have
crossed over into the
world of science
itself....”

“The language of
love, then, is not only
that of looking-and —
feeling nice, it is the
language of the
‘easier yoke and the
lighter burden'—
across the board of
purposeful human
activity, precisely as
suggested by Jesus.”

or ages now, humanity has searched for a
principle that might unite both the natural and
human sciences, as well as philosophy and
religion. Following Einstein’s lead, such a
principle would have to reflect the ultimate
symmetry—and efficiency. In this quest, we
sometimes like to separate humanity from the
rest of Reality, and search for principles that
@ply to science, but not to humans; or tha
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SCIEMTIFIC SYMPOSIUM 1

.

“The wholeness of
love must find its

Y
understanding in the

role model of person-
alities who love. And

unbeknownst to
many of us, one of

the greatest of scien-
tists, Einstein him-

self, referred to Jesus
and his teachings as

the ultimate model
_for humans to

apply to humans but not to science. Actually,
Einstein with his “unprecedented univer-
sality” finally mm& this game whether we
recognize it yet or not. There s on
according to Einstein; much as jesus seems to
have observed: W
a. This means that the energy events of
% action, the vectors of love, for instance,
iR ol ch a0k, S0 what g
have encountered is a group composed o@

vectors, not imaginary ones; and this m

that Jove is a manifestati hat\@
ust e it. At the core of f

love’s symmet then, re51des its unchan1 :
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mans experience it.

Now it is the nature ofthe i mtent-to-
we ex perience it,to be @ there is
(no coercignibo 1ble , in this

invariant. Its pure attractxon could be sald to
consist of

But, it was Einstein who revealed that w
tigp, whose law sets the general conditions
“which regulate physical phenomena” of the
energy—related or natural sciences (White-

head), is actually ngt.a3fgrcg at all, but is more
of| toward Eaths of highest effi-

glency. So here, we encounter the first merging
of principle that offers to unite hard science
with the invariant we have just defined. In fact,
just such a principle was proposed almost a
century ago by a man who is gradually becom-
ing recognized as perhaps America’s greatest
thinker, Charles Peirce. A scientist, philosopher,
and a mathematician, he termed{the merging
principle of all science, philosophy, and
religion,)lthough too ill to
complete his writings, in an apparent reference
to this integration he stated that his proof
would be “surprisingly simple”; that it would
change our understanding of Natural Laws
and “free will”; and that it would ghgnge

religiousaids \pto memmalamlzzical couiictof-
Unfortunately, he left us before demonstrating

his philosophy in rigorous logic. But, it seems
that the merging of all of ggignge, 0

and religjon cannot be far from this, for Eﬁg
with its ute persuasion toward efficien
demonstrates an objective basis with w not

only the gravity, but also with

_r&ntals of
=¥ which @ hum e glexperience,

including the human experience of values,
morality, and aesthetics, would seem to align.
And while it does not define God, of course, or

if not a loving, nat enetrat-
ing Reality. Indeed, it seems eaht does mt#
M“% with an invariant as tant as

of light or the persuasion of gravity. Per-
haps Einstein’s great intuition foretg

solution when he stated: “There is only one
1mportant guestion for scxentlsts, namely,

~“Xs—the gieat philosopher Alfred North
thtehead observed in 1925: “We are entering
‘1_1pon an age of reconstruction in religion, in
science, and in political thought. Such ages, if
™ they are to avoid mere ignorant oscillation be-
tween extremes,must seek truth in its ultim
hﬁhere csa’m be no vision of this depth of
truth apart from a philosophy which takes full
account of those ultimate abstractions whose
interconnections it is the business of mathe-
matics to explore.” (S&MW,p39)

Accordingly, the mathematics of love setsthe
logical foundation in place by which construc-
tion of the new age may begin. Love, of course,
cannot be understood as simply a matter of
mathematics, of vectors. It is understandable
only in terms of the{whgle p alityf—from
which the vectors of Attentiveness, Listening,
Thanking, Encouraging and the rest emanate.

The wholeness of loyg must find its under-
stan inginm_e%smw.nmwms who
loyg- And unbeknownst to many of us, one of
the greatest of scientists, Einstein himself,
referred to Jesus and his teachings as the
ultimate_model for humans to follow. <=
(TWAISI,p111) America’s greatest scientific
philosophers, Charles Peirce and Alfred North -
Whitehead, also reached the same conclusion.
(ITPOCSP,p462) And it has long been recog-
nized that religions tend to center on the loving,
role-model personality of their founders; even
if not Jesus. By adding the scientific foundation
to what these personalities have demonstrated,
we only clarify their essence. But this also
means that from the perspective of science,
philosophy, and religion, the stone the builders
have rejected is soon due to be recognized as
the head of the corner, assisted by a language
which the builders cannot ignore—the uni-
versal language of science: mathematics, the
mathematics of love.
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Inledning

Matematikern Yuri Manin, som erholl Vetenskapsakademiens Rolf Schockpris
i Stockholm 1998, har beskrivit varfor Sonja Kovalevskys liv véicker intresse
in i vara dagar:

Det dr drygt hundra ar sedan Sonja Kovalevsky dog, men
hennes livsode kinns dnda aktuellt. Hennes vetenskapliga bedrifter
och sociala liv, hennes begavning, karaktéarsstyrka och livsmal,
fortsétter att sla an strangar i var egen samtid.

Sjalv sammanfattade Sonja sitt livsmal med orden:

Jag tror att mitt 6de dr att tjina sanningen i vetenskapen,
men ocksa att arbeta for réattvisan genom att Oppna nya vagar
for kvinnor.

Sonja Kovalevskys doktorsavhandling lades fram i Gottingen 1874. Dér in-
gar ett arbete om partiella differentialekvationer med analytiska koefficienter.
Det publicerades 1875 i tidskriften Journal fir die reine und angewandte
Mathematik och innehaller resultat av bestaende virde. Hennes framsta
vetenskapliga bedrift var den uppsats som tilldelades Bordinpriset pa jul-
afton 1888 i Paris. I detta arbete "Om rotation hos en stel kropp kring en
fast punkt" avrundades en fundamental problemstéllning i teoretisk mekanik
som initierats av Leonhard Euler i mitten pa 1700-talet.

I juni 1889 utndmndes Sonja Kovalevsky till professor i Hogre matema-
tisk analys vid Stockholms Hogskola. Det har skrivits manga artiklar och
biografier kring hennes liv och verksamhet. Den mest innehallsrika ar skriven
av vetenskapshistorikern och matematikern Pelageya Kochina och utgavs i
Moskva 1981 [7].

Sonja Kovalevskys namn forblir aktuellt runtom i vérlden. I Ryssland
finns ett museum som bér hennes namn i hennes barndomshem i Palibino.
I Kaiserslautern finns en speciell Sonja Kovalevskyprofessur dit framstaende
kvinnliga matematiker fran hela vérlden bjuds in.

Den foljande texten innehaller en &versiktlig levnadshistorik. For att
béttre levandegora Sonja Kovalevsky hénvisas till hennes litterdara skrifter,
tidningsartiklar och brev till vinner. Utdrag [2] som aterger hennes egna ord
finns pa hemsidan hos matematiska institutionen vid Stockholms universitet
med adress: http://www.math.su.se.

Fore avsnittet Levnadshistoria avslutas denna inledning med nagra rader
av Ellen Key. Hon var en av Sonjas ndrmaste vinner under hennes ar i



Stockholm. De tréaffades regelbundet da Ellen Key var lararinna vid Anna
Whitlocks skola dar Sonjas dotter var elev. Ellen har kanske béttre &n nagon
annan lyckats fanga och beskriva det centrala hos Sonjas karaktér och person-
lighet. I tva artiklar publicerade i tidskriften Dagny 1891-92 beskriver Ellen
hur Sonja brukade férsvara sitt dlsklingsémne matematiken da hon traffade
personer som undrade hur hon kunde édgna tid at en "sa torr vetenskap":

Af lardt koketteri fanns hos henne icke en skymt. Och de
som yttrade sin tillfredsstéllelse 6ver att ej hos henne finna mate-
matikerns till talesitt vordna "torrhet", erhéllo en liflig forsakran:
att den dkta matematiken var den minst torra af alla vetenskaper;
att denna for den skapande fantasien och spekulativa kraften 6pp-
nade hela varldssystemet, och att den torra sidan af &mnet blott
utgjorde sa att sdga de grenar pa hvilka man kldttrade upp och
ned i varldstradet.

Ellen Key skriver vidare:

Hon hade ett oupphorligt behof att vidga sina granser genom
att trédnga in pa nya andliga omraden, och hon kastade sig 6fver
dessa nya damnen girigt som eld 6fver brénsle.

Hvar man sag den lilla, spiada gestalten med de fagelsnabba,
och endast i storre séllskap till félje af narsynthet nagot tvungna
rorelserna, med de stralande 6gonen, mellan hvilka tankearbetet
graft en fara, djup som ett arr — dar visste man att nagot samtal
af intresse var a bane.

Ellen Key avslutade sina texter om Sonja med orden:

Sonja Kovalevsky var sammansatt af de yttersta motsatser: en
utomordentlig kultur och en stor, vild naturkraft; en i odndlighet
splittrad, nyanserad, impressionabel och en ytterligt energisk,
enhetlig, intensiv ande; en modern, analyserande, observerande
intelligens och en Osterlandsk, fruktbar fantasi; en exakt mate-
matiker och en idealistisk drommerska. Nar man raknat upp alla
dessa motsatser, har man &nnu hundra ondmnda och finner sig
ha sagt intet om denna personlighet, hvars utomordentliga, sym-
pativackande behag kanske till stor del just lag i foreningen af
dessa, annars oforenliga, motsatser, en personlighet, hvars rike-
domar man ej kunde uttomma, hvars visen man ej kunde ut-
grunda, med geniets, kvinnans och den slaviska racens trefaldt
problematiska natur.



De atergivna citaten ovan speglar den kanske mest utmérkande egen-
skapen hos Sonja Kovalevsky, ndmligen hennes férméaga att pa ett konstruk-
tivt vis forena kénslor med intellekt. Foljande rader fran Ur ryska livet visar
prov pa den iver och ambition som kan sigas ha utgjort sjalva motorn i
hennes liv. Romanens huvudperson Tanja Rajevski — dvs. Sonja sjalv —
laser hér poesi och drommer om att en dag sjilv bli diktare.

Tanja glommer aldrig forsta gangen hon lédste ur en riktig
diktsamling. Det var en uppenbarelse. Efter att ha ldst dikter av
Pusjkin gick hon i flera dagar omkring som fran vettet och mum-
lade halvhogt for sig sjalv strofer ur Fangarna fran Kaukasus ...
Sina egna alster brukade hon deklamera hogt for sig sjalv. Storst
ar poemet "Stromvirveln". Tyvérr ar bara tio strofer fardiga —
det skall ju innehalla hundratjugo! Men Tanja férlorar inte modet
utan tror fullt och fast att denna dikt med tiden ska bli en av pér-
lorna i den ryska litteraturen ...

Sonja Kovalevsky visade att det gar att forena intresse och verksamhet
mellan naturvetenskap, humaniora och samhéllskunskap. Nagra manader
fore sin dod beskrev Sonja i ett brev till en rysk vaninna hur hon upplevde
kombinationen av matematik och forfattarskap.

Jag kan forsta att du liksom manga andra forvanas over att
jag kan dgna mig at bade litteratur och matematik. De som aldrig
haft tillfalle att upptiacka matematikens vérld forviaxlar den med
aritmetik och uppfattar &mnet som torrt och sterilt. I sjélva ver-
ket d&r matematiken den vetenskap som fordrar mest fantasi. Min
larare Karl Weierstrass har battre &n nagon annan tydliggjort
detta nar han sagt att det ar omdojligt att vara en matematiker
utan att dga en diktares sjl.

Sjalv har jag aldrig lyckats bestamma mig fér var min bdjelse
ar starkast — matematik eller litteratur. Sa snart mina sinnen
blir trétta av rent abstrakta tankegangar borjar jag genast se
mig omkring och brinner av lust att beskriva vad jag ser och
upplever. Men i stunder nér livet forefaller oviktigt och rent av
trivialt lockas jag tillbaka till vetenskapens stranga lagar. Det ar
mojligt att jag kunde ha gjort mer om jag valt att koncentrera
mina krafter pa ett enda d&mne. Men samtidigt ar det omojligt
att ge upp nagot av dem ...



Aven om det torde forbli en drém for de flesta att uppna vad Sonja Ko-
valevsky gjort, kan hennes livsdde vicka tankar om framtida skolutbildning.
Sonja Kovalevskys livshistoria kanske kan bidra till att riva ner artificiella
vaggar som den alltfor omfattande méngden av linjeval i det nuvarande sven-
ska skolsystemet skapar, dar elever som vill ldsa naturvetenskap ofta tvingas
avsta fran humaniora — och omvént. Det vore enklare att i likhet med skolor
i Ryssland ldgga samma vikt vid att skoleleverna laser lyrik av Pusjkin som
att vicka deras intresse for geometri och algebra.

Levnadshistoria

Sophie Vasilievna — ocksa kallad Sonja — med foraldranamnet Corvin-Krukovski
foddes 15 januari 1850 i Moskva. Hon vaxte upp pa familjegodset Palibino
belédget nara ryska gréansen till Litauen. Sin andliga sammansattning har
Sonja beskrivit sa hér:

Kunskapsbegiret hiarstammar fran min ungerske stamfader
Mattias Corvinus; matematiken, musiksinnet och lyriken fran min
tyske morfars far, astronomen Schubert; fran min farmor som
bar zigenarblod kommer vandringslusten; min individualistiska
frihetskéirlek har jag hamtat fran Polen och resten &r ryskt.

Sin egen barndom har Sonja skildrat i romanen Ur ryska livet som utkom i
Stockholm 1889 och sedan 6versattes till manga sprak. I Ryssland rdknas den
numera som en litterér klassiker. Sonja undervisades i hemmet dér hon tidigt
boérjade lasa sprak — engelska, franska och tyska. En stor héndelse intréaffade
i det annars ganska stillsamma lantlivet i Palibino da Sonja var femton ar
gammal. Hennes storasyster Anjuta fick ett brev som bekraftade att en no-
vell hon forfattat antagits i den litterara tidskriften Epocha. Redaktoren var
ingen mindre &n Fjodor Dostojevskij. Kanske var detta livsavgorande for de
tva systrarna. De kidnde nu bada att en av egen kraft skapande framtid var
mojlig. Systrarna fick senare fordldrarnas tillatelse att tréaffa Dostojevskij i
S:t Petersburg. Ett kapitel i Sonjas roman skildrar dessa méten med Dosto-
jevskij som dgde rum i mitten pa 1860-talet.

Sonjas intresse for matematik vicktes vid samma tid. Hon bérjade fa
privatlektioner i matematik i femtonarsaldern. Sonja har beskrivit sina tidiga
studiear sa har:



Det var betydelsefullt och lyckligt for min utveckling att jag
tidigt fick mojlighet att koncentrera mig pa specialstudier i mate-
matik, utan att 6dsla tid och andlig kraft pa forsloande manglaseri
och tidskrévande skolexamina.

Med nutida matt behirskade Sonja tack vare dessa studier redan som
artonaring matematik pa en niva som svarar mot avslutad grundutbildning
pa hogskoleniva.

I september 1868 da hon fyllt arton ar gifter hon sig. Maken Vladimir
Kovalevsky var atta ar dldre. Han hade studerat juridik och varit aktiv i
nihilistrérelsen under 1860-talet. Efter giftermalet med Sonja boérjade han
dgna sig at naturvetenskap och studerade framst geologi och paleontologi.
Hans vetenskapliga karridr blev betydande. Hans studier om hovdjurens
utveckling rdknas som banbrytande inom paleontologins omrade. Sa hér
beskrevs Sonja av Vladimir under férlovningstiden sommaren 1868.

Trots sina arton ar dr Sparven mycket kunnig. Hon talar fram-
mande sprak lika flytande som sitt eget. Hon studerar huvudsak-
ligen matematik. Just nu haller hon pa med sfarisk geometri och
integraler. Hon &r flitig som ett bi fran morgon till kvall och &nda
pigg, rar och mycket sot.

Sonja undervisade Vladimir i matematik och forklarade kemiska formler
for honom. Tillsammans fantiserade de om en framtid "i folkets och veten-
skapens tjanst". Sonjas Onskan att kunna dgna sig at vetenskapliga studier
var inte unika. Aren kring 1870 reste hundratals ryska kvinnor till Tysk-
land och Schweiz for att studera naturvetenskapliga &mnen. Sonjas nérmaste
vianinna under de fyra studiearen i Tyskland var Julia Lermontova. Hon &r
den forsta kvinnan som erhallit doktorsexamen i kemi. Hennes disputation
dgde rum i Gottingen ar 1874 nagra manader efter att Sonja hade fatt sin
doktorsgrad dar. Julia blev senare gudmor till Sonjas och Vladimirs dotter.

Varen 1869 bor det nygifta paret i S:t Petersburg déar de tillsammans
studerar vid medicinska fakulteten. Sonja hjélper ocksa Vladimir vid over-
sittningen till ryska av Darwins bok The Variation of Animals and Plants
Under Domestication. Vladimirs éldre bror Alexander Kovalevsky (1840
1901) var zoolog och blev i unga ar professor i S:t Petersburg. Alexanders
vetenskapliga karridr var mycket framgangsrik. Hans arbeten som handlade
om att klarldgga samband mellan ryggradslosa djur och ryggradsdjur har
haft bestaende virde &nda in i vara dagar.

7



Sommaren 1869 reser Sonja, Vladimir och Julia Lermontova till Heidel-
berg. Sonja dgnar sina forsta studiear at matematik, fysik och kemi. I
matematik och fysik féljer hon foreldsningar av Konigsberger och Du Bois-
Reymond. Under ferierna goér Sonja och Vladimir ldngre resor, bl.a. till
England dér de besoker Charles Darwin. Sonja tréaffade ocksa romanfor-
fattarinnan Mary Ann Evans — som skrev under manlig pseudonym George
Eliot. Detta mote skildrade Sonja senare i tidningsartiklar i Stockholm. En
dramatisk resa dgde ocksa rum till Paris varen 1870. Sonja var en tid verk-
sam som sjukskoterska i staden under bombardemanget fran de tyska trupper
som da belagrade Paris.

Efter studierna i Heidelberg reser Sonja till Berlin for att soka upp den
tidens framste matematiker i Europa, ndmligen Karl Weierstrass. Sedan hon
16st nagra matematiska problem som han givit henne, erbjod sig Weierstrass
att bli hennes handledare i oktober 1870. Under tre ar bodde Sonja med
sin vaninna Julia Lermontova i Berlin. Vladimir studerade i Jena och gjorde
omfattande forskningsresor till Italien varfér hans besck i Berlin var ganska
sdllsynta under dessa intensiva studiear.

Som kvinna hade Sonja inte tillatelse att bevista foreldsningar i Berlin.
I stéllet laste hon forelasningsanteckningar och fick regelbundet privatlek-
tioner av Weierstrass. Bland de d&mnesomraden hon studerade fér Weier-
strass forekom bland annat Abelska integraler som kom att bli ett av Sonjas
matematiska specialomraden. Nér hon senare kom till Stockholm gav hon
under fem terminer foreldsningar om Abelska funktioner och integraler. An-
dra &mnen som hon studerade foér Weierstrass var komplex funktionsteori
och partiella differentialekvationer med analytiska koefficienter. Det sista
var huvuddmnet for hennes doktorsavhandling. Sonja erhdll doktorsgraden i
matematik i Gottingen ar 1874. Vladimir hade under tiden fatt sin doktors-
grad i Jena 1872 och aren efterat skrivit ytterligare vetenskapliga arbeten. Nu
atervinder Sonja och Vladimir till Ryssland. En stor familjesammankomst
dger rum pa Palibino i september 1874 dir Sonja gratuleras av sldkt och
vianner. Efterat flyttar Sonja och Vladimir till S:t Petersburg dér de kommer
att vistas de foljande fem aren. Sonjas far avlider 1875. Sonja sérjde honom
djupt. Aktenskapet #r de nirmaste aren harmoniskt. Men bade Sonja och
Vladimir méter problem, de far inte anstallning pa universitetet. Vladimirs
utléndska meriter riknas inte och for Sonjas del &r alla portar stangda. Hon
far inte ens arbete som larare pa gymnasieskolor. Nar hon vid ett tillfalle
erbjods att undervisa matematik for de allra forsta klasserna avbdjde hon
och lar sarkastiskt ha sagt att hon var alltfor dalig pa multiplikationstabellen.



Utan anstéllningar borjar Sonja och Vladimir tillsammans ge sig in i
fastighetsaffarer for att halla sig ekonomiskt oberoende. De lever nagra ar
pa Sonjas arv efter hennes far. Makarnas tillvaro ar ganska vidlyftig och
under flera ar overger Sonja helt matematiken. Tiden fram till dotterns
fodelse 1878 har hon beskrivit i sin novell En nihilistflicka:

Livet i S:t Petersburg vinde snabbt ut och in pa mig efter
de asketiska studiearen i Tyskland. Jag blev som férgiftad och
kastade mig in i allt det nya. Fick alla méjliga bekantskaper,
deltog i fester och andra tillstéllningar, bestkte teatrar och olika
moten. Med ett slags feberaktig nyfikenhet tog jag del av allt
som i forsta 6gonkastet ter sig glittrande men egentligen bara ar
en tom fasad — med ett ord det sa kallade S:t Petersburgska livet.

Sonja lever dock inte bara i sus och dus. Hon dr medarbetare i tid-
skrifter och skriver teaterrecensioner dér hennes fina uppfattning om skade-
spelarprestationer vécker stor uppskattning. I popularvetenskapliga artiklar
beskrev hon bl.a. de senaste rénen fran Pasteurinstitutet i Paris. I andra ar-
tiklar presenterade hon olika tekniska uppfinningar som vid den tiden borjade
se dagens ljus, bl.a. telefonen och flygmaskinen.

Under dessa ar forstiarks dven Sonjas litterdra intressen. Forfattare som
Tolstoy, Dostojevskij och Turgenev besoker ofta makarna Kovalevskys hem.

Dottern Sofija fods den 17 oktober 1878. Forlossningen var mycket svar
och ledde till kronisk hjéartsvikt som torde ha bidragit till Sonjas alltfor tidiga
bortgang. Sonja hade redan ett halvar fore férlossningen reserverat tva rum
till barnkammare och kopt en ko for att det nyfédda barnet med tiden skulle
fa farsk mjolk. Under dotterns forsta ar levde Sonja bokstavligt intill henne.
Skélet var naturligtvis att hon ville undvika att andra kom foér néra pa grund
av risken for allvarliga infektioner som drabbade manga nyfédda barn vid
den har tiden. Dottern Sofija véixte ocksa upp med en mycket god fysisk
hélsa.

Sonja ledde ocksa insamlingar till ett gymnasium for flickor. Nér skolan
startade blev hon medlem i kollegiet. Men inte ens da fick hon ratt att
undervisa som ldrare i matematik! Det var annars hennes hogsta ambition.

Vladimirs redan forut labila mentala tillstand forvarrades under denna
tid. Han blev ocksa utsatt for ett fortal som bidrog till att han borjade isolera
sig fran omgivningen. Tidigare vanner till Vladimir som levde i exil i Schweiz
— dér nihilistrorelsens ortodoxa marxister var koncentrerade — publicerade en
tidningsartikel som utgavs i Géneve 1879, dér Vladimir orattvist anklagades
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for att wvara spion i@ tsarens hemliga polis och en humbug som stulit sina
vetenskapliga arbeten fran Darwin.

Efter ett misslyckat fastighetsprojekt, som Sonja och Vladimir inlett till-
sammans, forlorade de sina sista pengar. Med hjilp av Sonjas yngre bror
Fedija och Alexander Kovalevsky kunde de 16sa ut akuta skulder och flyttade
i slutet av 1879 till Moskva dér de bodde i en mindre vaning. Sonja arbetar
en tid vid ett foretag som installerade elektrisk gatubelysning. Vladimir far
antligen en tjanst som docent i geologi vid universitetet i Moskva.

Tillvaron borjar stabiliseras och Sonja atervéander till matematiken. Hon
haller bland annat ett foredrag om Abelska funktioner vid en kongress i
S:t Petersburg i januari 1880 som blir uppskattat. Hon blir ocksa invald som
medlem i Moskvas matematikerséllskap. Men sjélva universitet ar helt stangt
for kvinnor sa det &r aldrig tal om mojlighet till nagon undervisningstjéanst.
Ett brev som Sonja skrev till Gosta Mittag-Leffler i januari 1881 beskriver
bade hennes engagemang och de svarigheter hon hade som matematiker i
Moskva vid den tiden:

Nyligen hade jag en mycket het diskussion med flera av profes-
sorna vid Moskvauniversitetet som pastod att teorin om Abelska
funktioner inte var tillrackligt utvecklad for att kunna tillampas
pa seriosa problem och att teorin var sa torr och utarmad att
Abelska funktioner inte kunde komma pa tal som &mne for en
universitetskurs...

I mars 1881 sker en omvélvning i Ryssland efter mordet pa tsar Alexan-
der. Det sociala klimatet hardnar. Flera av makarna Kovalevskys vinner
arresteras. Sonja reser utomlands med dottern och vistas sommaren 1881
hos Weierstrass och hans tva systrar. Sedan reser hon till Paris dér hennes
syster Anjuta bor med sin familj. Vladimir &r kvar i Ryssland dar han fatt
erbjudande att arbeta hos ett oljebolag. Till en borjan trodde han naivt att
hans anstillning berodde pa hans kunskaper som geolog. Men i sjilva verket
hade han kommit i hdnderna hos ett suspekt bolag dér han blivit anstalld
for att utan egen skuld béara ansvaret for bolagets svindlerier. Nér Vladimir
stdlldes infor rétta som ansvarig for pastadda svindlerier orkade han inte
invinta domstolsprocessen utan begick sjalvmord varen 1883.

Sonja var i Paris nér beskedet om makens déd kom. Efter dodsbudet blev
hon medvetslés av utmattning och sorg. Hennes vininna Marija Mendelson
har beréttat att Sonja dagarna efter dodsfallet paminde om en fagelunge som
ramlat ur boet.
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Sommaren 1883 bor Sonja med sin dotter i Alexander Kovalevskys hem
i Odessa dir hon efterhand aterhédmtar livskraften. Gosta Mittag-Leffler
erbjuder nu Sonja att komma till Stockholm. Hon reser dit hosten 1883.
Dottern far stanna kvar i Ryssland déar hon de ndrmaste tre aren bor hos
Alexander Kovalevskys familj i Odessa och vixer upp med tre kusiner.

Tiden 1 Stockholm

Varterminen 1884 foreldser Sonja vid Stockholms Hoégskola som oavlonad
docent. Den 28 juni 1884 (med tilltrade den 1 september) férordnas hon
till professor under fem ar. Med detta inleds en ny fas i hennes liv. Hon
kom att halla foreldsningar i tolv terminer. Foreldsningsanteckningar fran
den forsta terminen skrivna pa tyska med prydlig handstil finns bevarade i
matematiska institutionens bibliotek i Stockholm. Sonja medverkade ocksa
som redaktor i tidskriften Acta mathematica. Sarskilt viktiga var hennes
kontakter med ryska matematiker, frimst med Chebyshev. Sonja Oversatte
bland annat Chebyshevs arbete om "Integralers randvdrden uttryckta av hela
residuer" fran ryska till franska som sedan publicerades i Acta mathematica
1886.

Sjalv publicerade Sonja flera egna artiklar : Uber die Brechung des Lichtes
in cristallinischen Mitteln 1 Acta mathematica, 1883 och Zusdtze und Be-
merkungen zu Laplace’s Untersuchung tiber die Gestalt der Saturnsringe i
Astronomische Nachrichten, 1885. Under ett lingre besok i Paris 1886 gjorde
Sonja avgorande framsteg i det arbete som sedan skulle ge henne Bordinpriset
tva ar senare. I juli 1886 deltog hon vid en matematikerkongress i Christiania
i Norge. I ett brev till vdninnan Marja Jankowski skildrar Sonja hur hon blev
mottagen dar:

Igar fick jag en stor hedersbetygelse. Jag blev vald till ord-
forande nar matematiska arbeten presenterades. Vid banketten
efterat holl professor Bjerknes ett langt tal till min &ra och alla
som var med — framst studenter fran Christiania — appladerade
sa att det verkade som om viggarna skulle ramla ner ...

Pa det personliga planet var hosten 1886 en svar tid for Sonja. Hennes
alskade syster Anjuta hade insjuknat. Sonja reste till S:t Petersburg och var
en tid pa vag att sdga upp sin tjénst i Stockholm for att kunna ta hand om
Anjuta. Men tack vare den hjalp till Anjuta som gavs av Julia Lermontova
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och Dostojevskijs dnka Anna Vasilievna kunde Sonja efterhand fa tillrack-
lig ro for att atervinda till Stockholm dér hennes dotter borjat sin svenska
skolgang pa Anna Whitlocks skola.

Anjuta dog sommaren 1887. Under en lang tid kiinde sig Sonja mycket
ensam och overgiven da hon sorjde sin syster.

Varen och sommaren 1888 arbetar Sonja intensivt med sitt tavlingsbidrag
till Bordinpriset. Kulmen i hennes vetenskapliga karridr intraffar julafton
1888 da hon tar emot Bordinpriset for sitt arbete Om rotation hos en stel
kropp kring en fast punkt (Sur le probleme de la rotation d’un corps solide
autour d’un point fize). Fore Sonja hade endast en kvinnlig matematiker fatt
ta emot ett vetenskapligt pris av liknande dignitet, ndmligen Sophie Germain
som 1816 erholl ett akademipris i Paris for en uppsats om elastiska ytor.

Sonja fick en professur i Hogre matematisk analys vid Stockholms Hogskola
6 juni 1889. In i det sista fanns motstand infor utndmningen. Det handlade
da inte om att hon var kvinna eller att hennes vetenskapliga meriter var otill-
riackliga utan om politisk ideologi. I maj 1889 beskrev Gosta Mittag-Leffler
i ett brev till Weierstrass hur diskussionen spetsats till infér det avgérande
styrelsemétet vid Stockholms Hogskola.

In i det sista maste jag bemota invidndningar mot att inratta
en tjanst till en person som hyser socialistiska asikter. Det har
sagts att fru Kovalevsky ar néra van med socialistledaren Hjalmar
Branting, nagot som inte ar helt osant. Det pastas ocksa att hon
har stort inflytande inom socialistiska kretsar. Men det dr rent
16gnaktigt fortal.

Gosta Mittag-Lefflers dagboksanteckningar fran varen 1889 aterger alla
dramatiska turer innan motstandet for att utndmna Sonja till professor pa
livstid kunde brytas ner.

Sonjas professur vickte eko i hela Europa. Néar hon besokte varldsut-
stallningen i Paris sommaren 1889 var hon en veritabel "kéndis" och hennes
karridr beskrevs i tidningar runtom i hela Europa. I S:t Petersburg blev
hon invald som adjungerad medlem i vetenskapsakademin 29 december 1888.
Sonja blev bade rord och stolt 6ver detta erkinnande fran hemlandet. 1 ett
tackbrev till akademins sekreterare skriver hon:

Tillat mig att uttrycka min djupa tacksamhet till Akademin
for den ara den skinkt mig genom att utndmna mig till korre-
sponderande medlem. Denna utmérkelse fran mitt kira hemland
har rort mig djupt och gjort mig lycklig ...
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Vid sidan av undervisning och forskning i matematik hade Sonja andra
intressen under Stockholmsaren. Hon recenserade aktuell svensk litteratur
for den ryska tidskriften Severnyj vestnik. Ett exempel pa hennes férmaga
att se det basta hos ménniskan ar hennes uppgifter till rysk publik om August
Strindbergs forfattarskap: Strindberg anses som grundare av en ny litterdr
skola— flera av hans berdttelser, 1 synnerhet ur folklivet, dro ovanligt lyckade
och skulle passa utmdrkt att dversdttas till ryska...

Mot bakgrund av Strindbergs inblandning i den nedsvéartning av hennes
vetenskapliga fortjanster som forekom under hennes forsta ar i Stockholm
visar detta prov pa storsinthet. Tillsammans med Gosta Mittag-Lefflers sys-
ter Anne Charlotte skrev Sonja noveller och teaterpjéser.

Folkbildning intresserade Sonja mycket. I en artikel har hon berdttat om
ett besok vid Tarna folkhogskola. Texten rymmer en spdnnande blandning
av folklivsskildringar, skolans pedagogik och Sonjas egna reflexioner kring
utbildning.

Under sina tre sista levnadsar blev Sonja néra van med Maksim Ko-
valevsky. Denne var jamnarig med Sonja och avlidgsen slakting till Vladimir.
Maksim hade i det harda politiska klimatet som uppstod efter 1onnmordet pa
tsaren 1881 blivit uppsagd fran sin professur i statskunskap vid universitetet
i Moskva. Han flyttade till Rivieran och gav féreldsningar runtom i vérlden
— Chicago, Oxford, Paris. Sonja traffade Maksim forsta gangen da han var
inbjuden som géastforeldsare i Stockholm i februari 1888. Bevarade brev fran
Maksim till Gosta Mittag-LefHer och dottern Sofija visar hur djupa kénslor
han hade for Sonja.

Samhélle och politik horde till Sonjas intressesfar. Pa 1860-talet kom
hon pa néra hall att uppleva det polska upproret och upphévandet av liv-
egenskapen i Ryssland. Dostojevskijs berattelser om hur han pa 1850-talet
fangslats och deporterats till straffldger i Sibirien for sina asikters skull gjorde
starka intryck da Sonja lyssnade till dessa som sextonaring.

Sonja kom att bevittna revolutiondra omvélvningar under nagra ma-
naders vistelse i Paris 1870. Vistelsen dgde rum under Pariskommunens tid
nar Bismarck beldgrade staden. Naturligtvis motte Sonja ocksa manga som
var anslutna till nihilistrorelsen, bade i och utanfér Ryssland. Den marxis-
tiska socialismen utvecklades framst av exilryssar som bodde i Ziirich. Pa ett
indirekt plan blev hon delaktig i det 6de som drabbade Natascha Armfelt,
som var en avlagsen slaktning till Sonja. Sedan Sonja rest till Heidelberg upp-
manade hon Natascha att komma dit for att ocksa hon skulle borja studera.
En tid bodde Natascha hos Sonja i Heidelberg men reste sedan till Schweiz
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dar hon engagerade sig i nihilistrorelsen. Efter aterkomsten till Ryssland var
hon en tid arresterad och efter 16nnmordet pa tsar Alexander deporterades
Natascha till Sibiren dar hon avled nagra ar senare.

Néar Sonja i borjan pa 1880-talet bodde hos sin syster Anjuta i Paris tréf-
fade hon den tyske socialisten Georg von Vollmar. Hans politiska synsatt
gjorde starkt intryck pa Sonja och de blev goda vénner. Vollmar riknas
som en av revisionismens forgrundsgestalter och var med om att bilda det
tyska socialdemokratiska partiet. Han gifte sig med Julia Kjellberg som var
en av de ledande inom den svenska kvinnordrelsen. Vollmars besok i Stock-
holm 1885 véckte stort uppseeende. Hans tal simultantolkades av Hjalmar
Branting.

Branting har sagt att Vollmar var den forste som gav socialismen ett
verkligt ansikte och han tog intryck av Vollmars asikt att varaktiga samhalls-
fordndringar endast kan ske med demokratiska spelregler pa parlamentarisk
grund. Branting blev senare den forste socialdemokratiske ledamoten i riks-
dagen och var ensam riksdagsrepresentant for partiet. Hans insatser for att
hindra bolsjevismens spridning i Sverige efter oktoberrevolutionen 1917 var
betydande. Branting blev historiskt Europas forste statsminister som rep-
resenterat ett socialistiskt parti. Aret dirpa erholl han Nobels fredspris for
insatser efter Versaillesfreden.

Hjalmar Branting var tio ar yngre &n Sonja. I unga ar var astronomi hans
stora intresse och han studerade matematik i Uppsala efter studentexamen
och var en tid anstélld vid observatoriet i Stockholm innan han helt dgnade
sig at samhallsdebatt och politik. Branting blev statsminister ar 1920 och
delade Nobels grefspris med norrmannen Christian Lange ar 1921. Tillsam-
mans med sin fru Anna traffade Hjalmar vid flera tillfdllen Sonja i hennes
bostad pa Sturegatan 56. Ellen Key var ndra vén till Sonja. De umgicks
regelbundet eftersom Ellen var lararinna vid Anna Whitlocks skola dar Son-
jas dotter var elev. Sonja foljde pa nédra hall den politiska plattform som
Hjalmar Branting och Ellen Key foresprakade under slutet av 1880-talet. De
var ju bada huvudtalare under de allra tidigaste forstamajdemonstrationerna
i Sverige omkring 1890.

Sista tiden

I december 1890 gjorde Sonja en resa under julferien. Hon triffade forst
Maksim i hans villa pa Rivieran. Déar skrev hon ett brev till Gosta Mittag-
Leffler infér arbetet nésta termin och om sitt onskemal att ha ledigt efter
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pask da hon och Maksim planerade att triffas i S:t Petersburg. Pa hemresan
besokte hon matematiker i Paris och stannade nagra dagar i Berlin hos sina
vanner Georg von Vollmar och dennes svenska fru Julia. Vollmar har beréttat
om Sonjas sista kvill i Berlin:

Sonja kom fran den soliga Sodern dar hon varit under ferier.
Hon var munter och verkade mycket lycklig och brann riktigt av
skaparlust infor nésta ars alla projekt. Hon talade sa entusiastiskt
om framtiden. Vi skildes med leenden och hélsningar om att snart
rakas, vare sig det blev Berlin, Paris eller Skandinavien.

Men resans sista del blev kravande. En smittkoppsepidemi hade brutit
ut i Képenhamn. Sonja som alltid kéinde en ndrmast panisk skriack for in-
fektioner valde en omsténdlig resrutt for att undvika tagbyte i Képenhamn.
Hon tvingades byta tag flera ganger, ibland mitt i natten. Hon hade inga
danska véxelpengar och sldpade runt sitt bagage i det blasiga och kyliga
januarivadret. Nar hon kom till Stockholm hade hon fatt en allvarlig forkyl-
ning. Trots sitt tillstand ville hon halla terminens forsta forelédsning fredagen
6 februari. Samma kvill akte hon till familjen Gyldén for att delta vid en
middagsbjudning. Men efter en timme kéinde hon av frossa och akte hem till
bostaden. Pa lordagmorgonen skickade hon telegram till Mittag-Leffler:

Jag mar inte bra. Jag har fatt influensa och dumt nog besokte
jag Gyldéns igar kvill. Pa natten hostade jag mycket och hade
hog feber. Nu har jag sa ont i brostet och kéinner mig sa sjuk att
en ldakare bor tillkallas. Skicka bud efter din ldkare sa han kan
komma sa fort som maojligt.

Sonja hade drabbats av lunginflammation. Under de sista dagarna var
forutom dottern ocksa Therese Gyldén och Ellen Key hos henne i vaningen pa
Sturegatan 56. Vid denna tid utan antibiotika fanns ingen mojlighet att hejda
sjukdomens forlopp. Den valdsamma infektionen framkallade varbildning i
lungorna. Sonja gick bort tisdag morgon den 10 februari.

Ett vackert kors i sten, som bekostats genom en insamling fran kvinnor
i Ryssland finns placerat vid Sonja Kovalevskys grav. Den &r beldgen pa
Norra begravningsplatsen ndra Karolinska Sjukhuset.
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